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ABSTRAK 
 Perturb and Observe (P&O) dan Incremental Conductance (INC) merupakan 
algoritma yang paling sering diterapkan dalam sistem MPPT karena sederhana dan 
murah. Tetapi kedua algoritma ini tidak efektif ketika radiasi matahari meningkat atau 
menurun  secara cepat dan tiba-tiba sehingga terjadi peyimpangan terhadap daya 
maksimal yang dihasilkan. Oleh karena itu kedua algoritma ini dimodifikasi untuk 
memperbaiki performanya. Dalam penelitian ini menyajikan perbandingan algoritma 
P&O dan INC yang telah mengalami modifikasi yaitu Modified Perturb and Observe 
(Mod P&O) dan Modified Incremental Conductance (Mod INC) dalam melacak daya 
maksimal yang dihasilkan oleh photovoltaic. Konverter yang digunakan dalam 
pengujian algoritma ini adalah SEPIC konverter. Pada sistem MPPT dengan algoritma 
Modified Perturb and Observe efisiensi daya rata – rata  yang dihasilkan mencapai 
94,5%, sedangkan pada algoritma Modified Incremental Conductance efisiensi daya 
rata – rata  yang dihasilkan lebih tinggi yaitu mencapai 94,7%. 
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ABSTRACT 
Perturb and Observe (P&O) and Incremental Conductance (INC) are the most 
commonly used algorithms in MPPT systems because they are simple and inexpensive. 
But these two algorithms are not effective when solar radiation increases or decreases 
rapidly and suddenly so there is a deviation of the maximum power produced. Therefore 
both of these algorithms are modified to improve their performance. In this study a 
comparison of the algorithms of P&O and INC that have been modified are Modified 
Perturb and Observe (Mod P&O) and Modified Incremental Conductance (Mod INC) 
in tracking the maximum power produced by photovoltaic. The converter used in testing 
this algorithm is the SEPIC converter. In the MPPT system with the Modified Perturb 
and Observe algorithm the average power efficiency generated reached 94,5%, whereas 
in the Modified Incremental Conductance algorithm the average power efficiency 
produced was higher reaching 94,7%. 
 
Keywords : Photovoltaic, SEPIC converter, Modified Perturb and Observe, Modified  
                   Incremental Conductance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
viii 
 
KATA PENGANTAR 
 
Dengan memanjatkan puji syukur atas kehadirat Allah Subhanahu Wa Ta’ala. 
Atas limpahan rahmat dan hidayah-Nya sehingga peneliti dapat menyelesaikan tugas 
akhir yang berjudul : 
“ANALISIS PERBANDINGAN METODE MPPT MENGGUNAKAN 
MODIFIED INCREMENTAL CONDUCTANCE DAN PERTURB AND 
OBSERVE PADA KONVERTER SEPIC” 
Di dalam tulisan ini disajikan pokok-pokok pembahasan mengenai performa dari 
algoritma Modified Perturb and Observe dan Modified Incremental Conductance dalam 
melacak titik daya maksimum pada photovoltaic menggunakan SEPIC konverter. 
Pembuatan Proyek Akhir ini merupakan salah satu syarat untuk memperoleh gelar 
Sarjana Teknik (ST) di Universitas Muhammadiyah Malang. Selain itu penulis berharap 
agar proyek akhir ini dapat menambah kepustakaan dan dapat memberikan manfaat bagi 
semuanya. 
Akhir kata semoga buku ini dapat bermanfaat di masa sekarang dan masa 
mendatang. Sebagai manusia yang tidak luput dari kesalahan, maka penulis mohon maaf 
apabila ada kekeliruan baik yang sengaja maupun yang tidak sengaja. 
 
              Malang, 25 Oktober 2018 
 
 
 
                  Penulis 
  
ix 
 
DAFTAR ISI 
 
LEMBAR JUDUL ....................................................................................................i 
LEMBAR PERSETUJUAN .....................................................................................ii 
LEMBAR PENGESAHAN ......................................................................................iii 
LEMBAR PERNYATAAN ......................................................................................iv 
ABSTRAK .................................................................................................................v 
ABSTRACK...............................................................................................................vi 
LEMBAR PERSEMBAHAN...................................................................................vii 
KATA PENGANTAR.............................................................................................. viii 
DAFTAR ISI .............................................................................................................ix 
DAFTAR GAMBAR ................................................................................................xii 
DAFTAR TABEL .....................................................................................................xiv 
BAB I  
PENDAHULUAN......................................................................................................1 
1.1   Latar belakang .....................................................................................................1 
1.2   Rumusan Masalah ...............................................................................................2 
1.3   Tujuan..................................................................................................................3 
1.4   Batasan Masalah .................................................................................................3 
1.5   Sistematika Penulisan ..........................................................................................3 
BAB II  
TINJAUAN PUSTAKA ............................................................................................5 
2.1    Photovoltaic ......................................................................................................5 
2.1.1 Faktor Yang Mempengaruhi Kinerja Solar Cell ...........................................6 
    2.1.1.1 Intensitas Cahaya Mathari ......................................................................6 
    2.1.1.2 Temperatur Modul Panel Surya .............................................................7 
x 
 
    2.1.1.3 Penambahan Beban ................................................................................8 
2.2    Konverter DC-DC .............................................................................................9 
2.2.1 Sepic Konverter.............................................................................................9 
2.3    Maximum Power Point Tracking (MPPT) ........................................................11 
2.3.1 MPPT metode Modified Perturb And Observer...........................................11 
2.3.2 MPPT metode Modified Incremental Conductance .....................................15 
BAB III  
PERANCANGAN DAN PEMBUATAN SISTEM ................................................19 
3.1     Perancangan Sistem ..........................................................................................19 
3.2     Perancangan Photovoltaic................................................................................20 
3.3     Perancangan Konverter .....................................................................................21 
3.3.1 Perhitungan SEPIC Konverter ......................................................................22 
3.3.2 Permodelan SEPIC Konverter.......................................................................25 
3.4     Perancangan Algoritma MPPT.........................................................................26 
3.4.1 Pemodelan Modified Perturb and Oberver ..................................................26 
3.4.2 Pemodelan Modified Incremental Conductance ..........................................28 
3.5     Perancangan Keseluruhan Sistem MPPT .........................................................30 
BAB IV  
HASIL DAN ANALISA ...........................................................................................32 
4.1     Pengujian Module Photovoltaic .......................................................................32 
4.2     Pengujian SEPIC Konverter .............................................................................33 
4.3     Pengujian Sistem Tanpa MPPT........................................................................34 
4.4     Pengujian Sistem Menggunakan MPPT ...........................................................36 
     4.4.1 Pengujian Sistem Menggunakan Algoritma Modified Perturb and 
              Observe….................................................................................................... 36 
     4.4.2 Pengujian Sistem Menggunakan Algoritma Modified Incremental   
              Conductance…............................................................................................ 38 
xi 
 
4.5    Perbandingan Pengujian Sistem Menggunakan Algoritma Modified  Perturb       
         and Observe Dengan Modified Incremental  Conductance............................. 41 
BAB V  
PENUTUP ..................................................................................................................45 
5.1     Kesimpulan ........................................................................................................45 
5.2     Saran .................................................................................................................46 
DAFTAR PUSTAKA ................................................................................................47 
LAMPIRAN-LAMPIRAN .......................................................................................48 
 
  
xii 
 
DAFTAR GAMBAR 
 
Gambar 2.1 Skema Solar Cell.....................................................................................5 
Gambar 2.2 Kurva I-V Terhadap Radiasi Cahaya Matahari..................................... 6 
 
Gambar 2.3 Kurva I-V Terhadap Perubahan Suhu.................................................... 7 
 
Gambar 2.4 Kurva Arus – Tegangan...........................................................................8 
Gambar 2.5 Rangkaian Sepic Konverter ....................................................................9 
Gambar 2.6 Rangkaian Sepic Konverter Switch on ...................................................9 
Gambar 2.7 Rangkaian Sepic Konverter Switch off...................................................10 
Gambar 2.8 Kurva Perturb And Observe...................................................................12 
Gambar 2.9 Flowchart Konvensional Perturb And Observe .....................................13 
Gambar 2.10 Kurva Kenaikan Radiasi Matahari ........................................................14 
Gambar 2.11 Flowchart Modified Perturb and Observe............................................15 
Gambar 2.12 Flowchart Konvensional Incremental Conductance ............................16 
Gambar 2.13 Kurva P-V dan I-V Kenaikan Radiasi Matahari ...................................17 
Gambar 2.14 Flowchart Modified Incremental Conductance....................................18 
Gambar 3.1 Diagram blok sistem................................................................................19 
Gambar 3.2 Photovoltaic ...........................................................................................20 
Gambar 3.3 Parameter Photovoltaic tipe JMP–85W-S5-G  ......................................20 
Gambar 3.4 Parameter Photovoltaic tipe JMP–85W-S5-G 1294W ..........................21 
Gambar 3.5 Pemodelan SEPIC Konverter ..................................................................25 
Gambar 3.6 Pemodelan SEPIC Konverter dengan pulse generator ..........................25 
Gambar 3.7 Pemodelan Sistem Tanpa Algoritma MPPT...........................................26 
Gambar 3.8 Pemodelan Modified Perturb and Oberver ............................................27 
Gambar 3.9 Pemodelan Modified Perturb and Oberver Dengan PWM ....................27 
Gambar 3.10 Pemodelan Sistem MPPT Menggunakan Modified Perturb and  
xiii 
 
                      Observe.................................................................................................28 
Gambar 3.11 Pemodelan Modified Incremental Conductance ..................................29 
Gambar 3.12 Pemodelan Modified Incremental Conductance Dengan PWM ..........29 
Gambar 3.13 Pemodelan Sistem MPPT Menggunakan Modified Incremental  
                      Conductance.........................................................................................30 
Gambar 3.14 Pemodelan Keseluruhan Sistem MPPT ................................................31 
Gambar 4.1 Grafik Kurva Arus – Tegangan (I – V) ..................................................32 
Gambar 4.2 Grafik Kurva Daya – Tegangan (P – V) .................................................32 
Gambar 4.3 Grafik Kurva Efisiensi SEPIC Konverter ...............................................34 
Gambar 4.4 Daya keluaran Sistem Tanpa MPPT.......................................................35 
Gambar 4.5 Daya keluaran Sistem Dengan Modified Perturb and Observe............. 37 
Gambar 4.6 Daya keluaran Sistem Dengan Modified Incremental Conductance..... 39 
Gambar 4.7 Perbandingan Tegangan keluaran Kedua Algoritma dengan Variasi 
                    Irradiasi....................................................................................................42 
Gambar 4.8 Perbandingan Arus keluaran Kedua Algoritma dengan Variasi 
                    Irradiasi....................................................................................................42 
Gambar 4.9 Perbandingan Daya keluaran Kedua Algoritma dengan Variasi 
                    Irradiasi....................................................................................................43 
 
 
 
 
 
 
 
 
 
 
 
 
xiv 
 
DAFTAR TABEL 
 
Tabel 3.1 Data Parameter Konverter ..........................................................................22 
Tabel 3.2 Spesifikasi SEPIC konverter .......................................................................24 
Tabel 4.1 Hasil Pengujian SEPIC Konverter............................................................. 33 
 
Tabel 4.2 Pangujian Sistem Tanpa MPPT..................................................................36 
Tabel 4.3 Pengujian Sistem Menggunakan Modified Perturb and  Observe .............38 
Tabel 4.4 Pengujian Sistem Menggunakan Modified Incremental Conductance......40 
 
Tabel 4.5 Perbandingan Algoritma  ModPandO dan ModINC........................................ 41
47 
 
DAFTAR PUSTAKA 
 
[1]. Muhammudul Hasan,dkk, “Modeling of PV Modue With Incremental 
Conductance MPPT Controled Buck Boost Converter”, 2013. 
[2]. Aditiyan Nora, “Karakteristik Panel Surya Model SR – 156p -100 
Berdasarkan Intensitas Cahaya Matahari”,  2015. 
[3]. Arifin Bustanul, dkk, “Design Dan Implementasi Penaik Teganagn 
Menggunakan KY Converter Dan Buck Boost Converter”, Jurnal institut 
teknologi sepuluh november,  2016. 
[4]. Rose  1J. Leema dan Sankaragomathi B., “ Design, Modeling, Analysis and 
Simulation of a SEPIC Converter”, Middle-East Journal of Scientific 
Research 24 (7): 2302-2308, 2016. 
[5]. Djilali A. Belhadj, dkk, “Modified Perturb and Observe MPPT Control For 
Avoid Deviation In Photovoltaic System”,Jurnal of Electical Engineering, 
Januari, 2017. 
[6]. Nugraha Aditya Isman, “ Implementation Of Maximum Power Point 
Tracking (MPPT) Technique On Solar Tracking System Based On Adaptive 
Neuro-Fuzzy Inference System (ANFIS)”,  Jurnal institut teknologi sepuluh 
november, 2017. 
[7]. Gozali Muhammad Syafei, “ Perbandingan Konverter CUK Dan SEPIC 
Untuk Pelacakan Titik Daya Maksimum Pada Photovoltaic”, Jurnal 
Politeknik Negeri Batam, 2014. 
[8]. Barua Niloy, dkk, “Impementation Of Cost-Effective MPPT Solar 
Photovoltaic System Based On The Comparison Between Incremental 
Conductance P&O Agorithm”, 2016. 
[9]. Pukhrem Shivananda, “A Photovotaic Panel Model In Matlab/Simulink”, 
2014. 
[10]. Deopare Harshal dan Amruta Deshpande, “Modeling And Simulation Of 
Incremental Conductance Maximum Power Point Tracking”,  2015. 
[11]. Zakzouk N. E., dkk, “Modified Variable step Incremental Conductance 
Maximum Power Point Tracking Technique for Photovoltaic Systems”, 
IEEE,2013. 
[12]. Motahhir Saad, dkk, “ Modeling of Photovoltaic System with Modified 
Incremental Conductance Algorithm for Fast Change of Irradiance”, Hindawi 
Internasional Journal of Photoenergy, 2017 
